12 United States Patent

Layton et al.

US011263249B2

(10) Patent No.:  US 11,263,249 B2
45) Date of Patent: Mar. 1, 2022

(54)

(71)

(72)

(73)

(%)

(21)

(22)

(65)

(1)

(52)

ENHANCED MULTIT-WORKSPACE
CHATBOT

Applicant: Kyndryl, Inc., New York, NY (US)

Inventors: Beth A. Layton, Shrewsbury, NI (US);
Thomas M. Reeves, Tampa, FL (US);
Brian J. Snitzer, Lancaster, PA (US);
Michael Treadway, Keller, TX (US)

Assignee: KYNDRYL, INC., New York, NY
(US)

Notice: Subject to any disclaimer, the term of this
patent 1s extended or adjusted under 35

U.S.C. 154(b) by 0 days.
Appl. No.: 16/428,300
Filed: May 31, 2019

Prior Publication Data

US 2020/0380020 Al Dec. 3, 2020

Int. CI.

GO6l 16/332 (2019.01)
GO6l 16/9535 (2019.01)
HO4L 12/58 (2006.01)
GO6l 16/338 (2019.01)
GO6l 16/9538 (2019.01)
GO6N 3/00 (2006.01)
GOO6N 5/04 (2006.01)
HO4L 51/02 (2022.01)
U.S. CL

CPC ........ GO6F 16/3329 (2019.01);, GO6GF 16/338

(2019.01); GO6F 16/9535 (2019.01); GO6F
1679538 (2019.01); GO6N 3/006 (2013.01);
GO6N 5/04 (2013.01); HO4L 51/02 (2013.01)

(38) Field of Classification Search
CPC ............... GO6F 16/3329; GO6F 16/338; GO6F
16/9535; GO6F 16/93538; GO6N 3/006;
GO6N 5/04; HO4L 51/02
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

9,009,085 B2 4/2015 Boyle et al.
10,148,600 B1  12/2018 White et al.
10,257,126 B2* 4/2019 Gibbs ................... HO4L 51/063
10,381,006 B1* 82019 Erksson ................ GO6N 5/043
10,546,001 B1* 1/2020 Nguyen .............. GOO6F 16/3344
(Continued)

FOREIGN PATENT DOCUMENTS

CN 103390047 A 11/2013
Primary Examiner — James T Tsai

(74) Attorney, Agent, or Firm — Tutunjian & Bitetto,
P.C.; Erik Swanson

(57) ABSTRACT

Methods, systems and computer program products are
described herein that provided context to user queries to a
chat bot. In one embodiment, the method may include
receiving a user query at a chat bot. The chat bot 1s
communicating with a system providing conversation inter-
action with the user. The chat bot accessing a user profile
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ENHANCED MULTIT-WORKSPACE
CHATBOT

BACKGROUND

The present disclosure generally relates to artificial 1ntel-
ligence, and more particularly to chatbots.

A chatbot 1s an artificial intelligence (Al) software that
can simulate a conversation (or a chat) with a user in natural
language through messaging applications, websites, mobile
apps or through the telephone. Chatbot applications can
streamline 1nteractions between people and services,
enhancing customer experience. At the same time, they ofler
can companies’ opportumties to improve the customers
engagement process and operational efficiency by reducing
the cost of customer service.

SUMMARY

In accordance with an embodiment of the present inven-
tion, a method, system and computer program product i1s
described herein that provided context to user queries to a
chat bot. In one embodiment, the method may include
receiving a user query at a chat bot. The chat bot 1s
communicating with a system providing conversation inter-
action with the user. The chat bot accessing a user profile
being 1nitiated by the user. The user can revoke the permis-
s10n to the system for creating and/or using a user profile at
any time. In some embodiments, the user profile includes a
query history and profile information about the user that
correlates keywords to context. The chat bot weighs query
keywords for comparison with the keywords of the user
profile that are correlated to context. The chat bot interacts
with the user using the context correlated to the user in
accordance with the weight of the query keywords matched
to the keywords of the user profile that are correlated to the
context.

In one embodiment, a computer implemented method 1s
described herein for providing context for user queries to a
chat bot. In one embodiment, the method includes register-
Ing a user to a context recognition system that collects data
to provide a user profile, wherein the user can revoke
permission to the context recognition system for creating or
using the user profile at any time; and creating a user profile
with the context recognition system from a query history and
profile information about the user that correlates keywords
to context. In a following step, the method includes receiv-
ing a user query at a chat bot providing a conversation
interaction with the user. The chat bot 1s communicating
with the context recognition system, wherein terms from the
query are matched to keywords that are correlated to context
by the context recognition system, the context of the query
being provided from the context recognition system to the
chat bot. The method further includes answering the user
query with the chat bot, wherein chat bot employs the
context provided by the context recognition system to
answer the user query.

In another aspect, the present disclosure provides a sys-
tem for providing context for user queries to a chat bot. In
one embodiment, the system includes a user registration
interface for registering a user to a context recognition
system that collects data to provide a user profile. The user
can revoke permission to the context recognition system for
creating or using the user profile at any time. In some
embodiments, the system further includes user profile cal-
culator for creating a user profile with the context recogni-
tion system from a query history and profile information
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about the user that correlates keywords to context. The
system can also include an applicator of the user profiler for
receiving a user query at a chat bot providing a conversation
interaction with the user, wherein the applicator includes a
hardware processor for executing instructions to provide that
terms from the query are matched to keywords that are
correlated to context by the context recognition system. In
one embodiment, the system also includes a transmitter for
sending the context provided by the applicator to the chat bot
for answering the user query, wherein chat bot employs the
context provided by the context recognition system to
answer the user query.

These and other features and advantages will become

apparent from the following detailed description of 1llustra-
tive embodiments thereotf, which 1s to be read 1n connection

with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The following description will provide details of preferred
embodiments with reference to the following figures
wherein:

FIG. 1 1s a diagram 1llustrating an example environment
for an interaction between a chat bot and a user employing
a system for analyzing context of user information to assist
the chat bot 1n answering the user query, 1n accordance with
one embodiment of the present disclosure.

FIG. 2 1s a block/flow diagram showing a method for
providing context to a query made by a user to a chat bot,
in accordance with an embodiment of the present invention.

FIG. 3 1s a block diagram illustrating a system for
providing context to a query made by a user to a chat bot,
in accordance with one embodiment of the present disclo-
sure.

FIG. 4 15 a block diagram of a user profile calculator for
the system that 1s depicted in FIG. 3.

FIG. 5 1s a block diagram illustrating a system that can
incorporate the system depicted 1in FIG. 3 for performing a
method for controlling a secondary system with a primary
system for taking commands, in accordance with one
embodiment of the present disclosure.

FIG. 6 15 a block diagram illustrating a feedback module,
in accordance with one embodiment of the present disclo-
sure.

FIG. 7 depicts a cloud computing environment according,
to an embodiment of the present disclosure.

FIG. 8 depicts abstraction model layers according to an
embodiment of the present disclosure.

DETAILED DESCRIPTION

Reference in the specification to “one embodiment™ or
“an embodiment” of the present invention, as well as other
variations thereof, means that a particular feature, structure,
characteristic, and so forth described in connection with the
embodiment 1s included 1n at least one embodiment of the
present invention. Thus, the appearances of the phrase “in
one embodiment™ or “in an embodiment”, as well any other
variations, appearing in various places throughout the speci-
fication are not necessarily all referring to the same embodi-
ment.

In some embodiments, the disclosure provides methods,
systems and computer program products that provide arti-
ficial intelligence systems as chatbots. Chatbots have
emerged as an interface to allow users to query bodies of
knowledge using conversational, human-centric communi-
cations styles. A “chatbot” (also known as a spy, conversa-
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tional bot, chatterbot, interactive agent, conversational inter-
tace, conversational Al, talkbot or artificial spy entity) 1s an
apparatus, a computer program or a form of artificial intel-
ligence or combination thereof that conducts a conversation
via auditory or textual methods. Programs are often
designed to simulate how a human would behave as a
conversational partner. Chat bots can be applied to customer
service or information acquisition. Some chatbots use natu-
ral language processing systems. In other examples, the
chatbot can scan for keywords within the mput, then pull a
reply with the most matching keywords, or the most similar
wording pattern, from a database.

In complex environments, chatbots may need to navigate
multiple distinct bodies of knowledge. In some 1nstances,
when a chatbot receives a query, belore giving an answer,
the first task for a chatbot 1s to determine which category of
information the query 1s about. It has been determined that
defining the category of information that is relevant to the
query by the user to the chat bot can result 1n repetitive and
rudimentary user interactions, where a user must provide
context before they are able to ask the question that the user
intends to be answered by the chatbot.

For example, 1f a user asks a question to the chatbot, such
as “what storage options are available for the database?”,
this question can be vague. In this example, 1n order for a
chatbot to comprehend, which body of knowledge to search,
the chat bot has to understand the context under which the
question 1s being asked. In some examples, to determine the
proper context, the chat bot may ask the user a series of
qualitying questions in order to understand which body of
knowledge to search. For example, the chat box may ask the
user, “are you referring to Oracle applications?”. In this
example, if the user says “no”, then the chat bot can ask, “are
you referring to SAP applications?”, eftc.

The process of attempting to quality the user in order to
select the approprniate body of knowledge can be a frustrat-
ing experience for the user. The methods, systems and
computer program products that are described herein
improve the experience ol an interaction with a multi-
workspace chat bot by providing additional context about
what information the user 1s likely searching for. We provide
a method and system that analyzes context about the user to
determine the best fit body of knowledge. In some embodi-
ments, this information about the user includes elements
such as their communication history (via short message
service (SMS) text messages or other tools), their position
within the organization (via org charts or similar tools), and
their network of peers (via social media). By analyzing this
context about the user, the methods, systems and computer
products described herein are able to 1dentily a score for a
set of associated keywords, and to recommend a likely
corpus of knowledge for a given user. The term “corpus”
denotes a collection of recorded facts. In this case, the
corpus 1s tied to a user, and includes facts that help to
designate context to the chat bot.

The corpus selection process can include the user’s ques-
tion being sent to a service, such as a cloud service that
employs an artificial intelligence (Al) virtual assistant (VA),
in order to determine which corpus of knowledge to query
from. The top weighted keywords 1dentified from the user’s
profile can be appended to the question 1n order to give the
service, extra context.

In some embodiments, the methods, systems and com-
puter program products that are described herein further
incorporates a sleep keyword to allow the user to bypass any
profiling or learning algorithms, so that the and to interface
with the chatbot directly. If the user wants to bypass this
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4

functionality (perhaps they’re asking a question that 1is
outside of their normal work area), a pre-configured phrase
such as (“As someone else”, or “As another person”, etc.)
can be detected and the user’s profile and feedback loop 1s
1gnored.

In some embodiments, the methods, systems and com-
puter program products that are described herein addition-
ally include a feedback loop that reviews the user’s expe-
rience and updates their profile based on whether they are
successful or not 1 querying the chatbot corpus. This
enables the system to learn and correct any errors that may
arise from unexpected input.

In some embodiments, the methods, systems and com-
puter program products that are described herein provide a
method for obtaining a user profile from various available
data sources, and a model for representing and processing
the profile 1n a chat bot interaction with a user for providing
context to questions asked by the user. The methods, systems
and computer program products also provide a method of
short circuiting the use of a user profile during the user and
chat box interaction by optionally allowmg the user to
disable the profile use function by saying a “sleep” keyword.
The methods, systems and computer program products can
also employ a feedback loop that 1s used to adjust the user
profile. The methods, systems and computer program prod-
ucts are now described with greater detail with reference to
FIGS. 1-8.

FIG. 1 1s a diagram 1llustrating an example environment
for an interaction between a chat bot 50 and a user 10
employing a system for analyzing context of user informa-
tion to assist the chat bot in answering the user query
(herealfter referred to as “context recognition system 1007).
FIG. 2 1s a block/flow diagram showing a method for
providing context to a query made by a user to a chat bot 50.
FIG. 3 1s a block diagram illustrating a system for providing
context to a query made by a user to a chat bot 50.

The chat bot 50 may be an application that 1s being run on
a computer device 20. The computing device 20 may be
selected from a mobile computing device, laptop/notebook
computer, sub-notebook computer, a tablet, phablet com-
puter; a mobile phone, a smartphone; a personal digital
assistant (PDA), a portable media player (PMP), a cellular
handset; a handheld gaming device, a gaming platform, a
wearable computing device, a body-borne computing
device, a smartwatch, smart glasses, smart headgear, and a
combination thereof.

It 1s further noted that although the following description
and the supplied figures illustrate a chat bot 50 being
employed on a mobile device, e.g., using a text base inter-
action with a user, this 1s not the only embodiment of the
present disclosure. The interaction between the user 10 and
the chat bot 50 may be across a platform using a voice
recognition system (VRS). As used herein, a “voice response
system (VRS)” 1s a computer interface which responds to
volce commands, instead of responding to inputs from a
mouse or a keystroke. In some examples, the voice response
system employs a type of speech synthesis where sentences
are organized by concatenating pre-recorded words saved 1n
a database. The voice response system (VRS) can be pro-
vided by a virtual assistant. The term ““virtual assistant™
denotes a software agent that can perform tasks or services
for an individual based on verbal commands. Some virtual
assistants are able to interpret human speech and respond via
synthesized voices.

The computing device 20 which the user 10 1nteracts with
to query the chat bot 50 may be connected to the context
recognition system 100 over a network 14. One or more
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portions of the network 14 may be an ad hoc network, an
intranet, an extranet, a virtual private network (VPN), a local
area network (LAN), a wireless LAN (WLAN), a wide area
network (WAN), a wireless WAN (WWAN), a metropolitan
area network (MAN), a portion of the Internet, a portion of
the Public Switched Telephone Network (PSTN), a cellular

telephone network, a wireless network, a WikF1 network, a
WiMax network, another type of network, or a combination
of two or more such networks. Any one or more portions of
the network 14 may communicate information via a trans-
mission medium. As used herein, “transmission medium”
refers to any mtangible (e.g., transitory) medium that 1s
capable of communicating (e.g., transmitting) instructions
for execution by a machine (e.g., by one or more processors
of such a machine), and includes digital or analog commu-
nication signals or other intangible media to facilitate com-
munication of such software.

The flowchart and block diagrams in the Figures illustrate
the architecture, functionality, and operation of possible
implementations of systems, methods, and computer pro-
gram products according to various embodiments of the
present invention. In this regard, each block 1n the flowchart
or block diagrams may represent a module, segment, or
portion ol instructions, which comprises one or more
executable instructions for implementing the specified logi-
cal function(s). In some alternative implementations, the
functions noted in the blocks may occur out of the order
noted in the figures. For example, two blocks shown in
succession may, 1n fact, be executed substantially concur-
rently, or the blocks may sometimes be executed in the
reverse order, depending upon the functionality involved. It
will also be noted that each block of the block diagrams
and/or flowchart illustration, and combinations of blocks in
the block diagrams and/or flowchart illustration, can be
implemented by special purpose hardware-based systems
that perform the specified functions or acts or carry out
combinations of special purpose hardware and computer
instructions.

As an example, assigning context to user queries 11 to a
chat bot 50 may include obtaining a user profile from various
availlable data sources. In some embodiments, the method
may begin at block 1, which can include registering users
with the system for analyzing context of user information to
assist the chat bot 1n answering the user query (hereafter
referred to as “‘context recogmition system 100). The
method may begin with 1n response to receiving permission
from a user 10 for data collection, registering users with the
context recognition system 100, which provides the context
of a user query 11 to assist the chat bot 50 1n answering the
user query without requiring that the chat bot 50 ask the user
10 a number of qualifying questions to determine the context
of the query 11 through requests to the user directly.

To the extent implementations of the invention collect,
store, or employ personal information provided by, or
obtained from, individuals (for example, current locations of
drivers, historical records of drivers, etc.), such information
shall be used in accordance with all applicable laws con-
cerning protection of personal information. Additionally, the
collection, storage, and use of such information may be
subject to consent of the individual to such activity, for
example, through “opt-1n” or “opt-out” processes as may be
appropriate for the situation and type of information. Stor-
age and use of personal information may be 1n an appropri-
ately secure manner reflective of the type of information, for
example, through various encryption and anonymization
techniques for particularly sensitive information.
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The context recognition system 100 may include a user
registration interface 101. The user registration interface 101
may include a transceiver for receiving and second signals
for commands related to user registration. The user regis-
tration interface 101 may also include a memory module for
saving user registration information. The memory module of

the user registration interface 101 may be any type of
hardware memory.

Before receiving and answering queries from the user to
the chat bot 50, the system 100 creates a user profile that 1s
used to provide context to the chat bot 50 of the query 11 that
the user makes to the chat bot 50.

For example, a user 10 may ask a question, 1.e., query, to
the chat bot 50, such as “what database high availability
options are there?”. This 1s an example of a query 11 that can
have multiple domains, 1n which the domains can be dif-
ferent types of search areas for the subject of the query. In
this example, there are a number of different types of
databases. Without the present context recognition system
100, 1n order for the chat bot 50 to determine the context of
the query 11, the chat bot 50 would ask questions back to the
user 10, such as “are you interested in SAP databases,
Microsolit databases, DB2 databases or something else?”.
The term “context” means what category or class of a term
to be searched 1n the query, when the term can be applicable
to multiple categories or classes. By employing the context
recognition system 100, the methods, systems and computer
program products described herein can determine the con-
text of a query without asking qualifying questions from the
user, such as i1n the example above.

For example, the context recognition system 100 of the
present disclosure can recognize that the user who made the
query 11, e.g., “what database high availability options are
there?” reports to a team that focuses on SAP solutioning,
and that they have recently communicated in a text based
communication system, such as SLS, using keywords asso-
ciated with SAP (e.g., “HANA, NetWeaver, ECC”). The
system can also note that the user has a social network that
includes a high degree of other users of the system who are
already flagged as being associated with the SAP corpus of
knowledge. Using this information, the context recognition
system 100 can provide the context of the query 11 to the
chat bot 50 without have to ask the user qualifying ques-
tions. It 1s noted that this i1s only one example of an
application for the context recognition system. Other appli-
cations are also suitable so long as the application can be
applied to the following described methods and systems.

In one embodiment, before the context recognition system
100 can understand what to look for in determining a context
for a query 11, the system 100 1s provided a set of keyword
definitions, at block 2 of the method depicted 1n FIG. 2. The
keyword definitions are used to build a user profile, 1n which
the user profile 1s applied by the system to determine the
context of a query 11 by the user having the specific user
profile. The keywords can be considered as HIML meta-
tags used by search engines. The mitial set of keywords 1s
defined up front.

Referring to FIG. 3, the context recognition system 100
may include a keyword definition database 103 for storing
the iitial set of keywords for building the user profile
associated to each user 10.

Referring to FIG. 2, at block 3, the method may include
defining a “sleep” word. The sleep word may be employed
by the user 10 to turn the context recogmition system 100 to
an OFF setting. The sleep word can be entered to a chat bot
50 by typing text, or 1n some instances by voice messages.
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The method may continue with block 4, which includes
building a user profile. In some embodiments, upon inter-
acting with the user 10 for the first time, or perhaps upon
interacting with the user 10 on a periodic basis, the user’s
information is collected and fed into a processing chain to >
provide the user profile. FIG. 4 1s a block diagram of a user
profile calculator for the system that 1s depicted in FIG. 3.

The user profile calculator may include a data collector
106, which collects data from a registered user from a
number of data feeds 1054, 1055, 105¢. In some embodi-
ments, the data feeds may include a text based communi-
cation 10354, such as SMS texting; an organizational direc-
tory 105b; a social media web page based communication
105¢; or a combination thereof. The data collector 106
examines and can search the text based communications,
such as SMS conversations, and catalogs that are associated
therewith. The searching can include the keyword defini-
tions irom the keyword definition database 103. SMS, or
short message service, 1s a mobile text that can be sent ¢
peer-to-peer (like a standard text message) or from a mobile
messaging service provider (a marketing message). The text
based communication 105a data feed i1s not limited to only
this type of text message. In some examples, the text based
communication 103a data feed may include m-app messag- 25
ing or push nofifications. The data collector 106 may also
examine the organization directory 1056 and can record
from the organizational directory 10556 the job title, depart-
ment and other related information for the user 10. The data
collector 106 may also examine the data feed for the social
media 105¢ for the user 10 that 1s registered, and catalogs
keywords used by the user 10 1n social media. In cataloging,
the keywords from the social media data feed 105¢, the data
collector 106 may employ the keyword definitions from the
keyword definition database 103. The data collection 106
may store all the data 1n a form of memory, such as hardware
memory, €.g., cache.

Still referring to FIG. 3, the data collected by the data
collector 10 1s then analyzed by a number of evaluators, e.g., 40
technology evaluator 107a, job function evaluator 1074,
industry function evaluator 107¢, social media evaluator,
peer evaluator 1074, and combinations thereof. Each of
these evaluators may include a hardware memory including
instructions to be executed by a hardware processor for 45
providing the following described functions.

The technology evaluator 107a contributes profile data to
the type of technology that the user 10 1s associated with,
¢.g., software, medicine, law, entertainment, etc.

The job function evaluator 1075 contributes profile datato 50
the type of job that the user 10 1s associated with, e.g.,
programmer, doctor, lawyer, singer etc. The mdustry func-
tion evaluator 107¢ contributes profile data to the type of
function that the user 10 1s associated with, e.g., game
design, surgeon, prosecutor, back up vocals etc. 55

In some embodiments, the technology evaluator 1074
calculates a score for each keyword pulled from the data
collected by the data collector 106 based on its weight for
that keyword, and the frequency of the keyword based on
text message conversations and social media. As depicted in 60
FIG. 4, the score calculated by the technology evaluator
passes the catalog data down to the next evaluator, which in
the depicted example 1s the job function evaluator 1075.

The job function evaluator 1075 calculates a score for
cach keyword pulled from the data collected by the data 65
collector 106 based on its weight for that keyword, and the
frequency of the keyword 1n the organization catalog. The
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10b Tunction evaluator 1075 passes the catalog data down to
the next evaluator, which 1s this example 1s the industry
function evaluator 107c.

The industry function evaluator 107¢ calculates a score
for each keyword based on 1ts weight for that keyword, and
the frequency of the keyword 1n the social media data. The
industry function evaluator can pass the catalog data down
to the next evaluator, which can be the peer evaluator 1074

In some embodiments, the peer evaluator 1074 examines
catalog data to identily peers and uses a weighted average of
those peers to determine the keyword scores.

The keyword scores following the analysis of the peer
evaluator 1074, e.g., output from the peer evaluator, may
provide the user profile 109 with the keywords and their
weights for each of the 4 areas, e.g., technology, job func-
tion, idustry, peers and a combination thereof.

Referring back to FIG. 2, 1n a following process step, the
method may continue to block 5, which includes the system
100 receiving a query 11 from the user 10 to the chat bot 50.
The query 11 may be any question asked by the user 10 to
the chat bot 50. The query 11 may be 1n text, or the query
11 may be by voice command. The context recognition
system 100 may include a transceiver, 1.e., recerver for query
111, to receive the information regarding the query from the
user 10 to the chat bot 50, as depicted 1n FIG. 4.

Referring to FIG. 2, at decision block 6, the system 100
determines whether the query 11 includes a satety word. In
the embodiments, in which the query 11 does not include the
safety word, the process flow may extend to bock 7. To
determine whether a safety word 1s being employed 1n the
query, the context recognition system 100 compares the
terms 1n the query 11 to the terms that have been defined 1n
block 3 of the process flow. In some embodiments, the
system 100 may employ, natural language understanding
(NLU)

Block 7 1s the application of the user profile 109 1n
determining the context of the query 11. The user profile 109
may be applied to the query 11 by the user profile applicator
identified by reference number 113 for the context recogni-
tion system 100 that 1s depicted 1n FIG. 4. In some embodi-
ments, the user profile applicator 113 can perform context
enrichment given the highest weighted keywords from the
four areas. This portion of the invention 1s tunable and how
much weight 1s given to each area can be tweaked. The
highest weighted keywords are added to the user’s question
as extra context.

In some embodiments, an initial set of keywords are
seeded 1n the system along with a set of 1nitial values for the
weilghts. When evaluating the user profile and looking at the
keyword weights, some keywords from the “Job Function”
area of the profile may exist along some from the “Tech-
nology™ area of the profile. Instead of deciding to take the
highest weighted keywords overall, 1in response to user
input, the context recognition system 100 can tune the user
proflle by giving more preference a particular type of
keywords, such as “Job Function” keywords or “Technol-
ogy”’ keywords.

Determine the highest weighted keywords can be thresh-
old based, or simply just “top x keywords™ based.

Referring back to FIG. 2, in the embodiments, in which
the query 11 does include a safe word, the method may
bypass the steps of applying the user profile 109 to the query
11.

At block 8, the chat bot 50 may provide an answer 12 to
the query 11. For example, the context recognition system
100 may send the query to a virtual assistant that employs
artificial intelligence to answer the query 11. Referring to
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FIG. 4, to provide this function, the context recognition
system 100 may include a transmitter for context to chat bot
107.

Artificial intelligence (Al) 1s the simulation of human
intelligence processes by machines, especially computer
systems. These processes include learming (the acquisition
of imnformation and rules for using the information), reason-
ing (using rules to reach approximate or definite conclu-
sions) and self-correction. The term *“virtual assistant”
denotes a software agent that can perform tasks or services
for an 1individual based on user commands.

In the embodiments, 1n which the query 11 did not include
a safety word, the transmitter to the chat hot 107 does not
include the context that 1s determined using blocks 1-7 of the
method described with reference to FIG. 2. In the embodi-
ments, 1n which the query 11 did include a satety word, the
transmitter to the chat bot 107 does include the context that
1s determined using blocks 1-7 of the method described with
reference to FIG. 2. The virtual assistant, e.g., chatbot 50,
will determine best fit workspace to handle the user’s query
11 and provide an answer 12.

In some embodiment, the method may continue with a
user feedback step, at block 9 of FIG. 2. If the selected
corpus appears to be correct, the keywords used have their
weilghts mcreased by a configured amount (per area) 1 each
of the configured areas. If the selected corpus was not
correct, the weights are reduced by a configured amount (per
area) 1n each of the configured areas, as depicted 1n FIG. 6.
The feedback module 125 can provide that the user 10
selects a corpus 111 of keywords 111q, 1115, 111. The
teedback module 125 also provide the user 10 the ability to
add words with an add new keywords module 117. Follow-
ing the user 10 selecting a corpus 111, the weights associated
with the context keywords are decremented and/or incre-
mented —/+ by a pre-configured amount. If the presented
corpus 11 was selected by the user, then the weights asso-
ciated with the context keywords are incremented by a
pre-configured amount at the adjust keyword weights mod-
ule 117. The new weights 119a, 1195, 199¢ are applied to the
step of building the user profile 109 for the user that 1s
described above with reference to block 4 of FIG. 2.

FIG. 3 1s a block diagram illustrating a system 100 for
providing context to a query made by a user to a chat bot.
It 1s noted that each of the elements depicted 1n FIG. 3 of the
context recognition system 100 are operatively coupled via
a system bus 102. The context recognition system 100 may
be integrated into the processing system 400 depicted in
FIG. 4. The processing system 400 includes at least one
processor (CPU) 104 operatively coupled to other compo-
nents via a system bus 102. A cache 106, a Read Only
Memory (ROM) 108, a Random Access Memory (RAM)
110, an mput/output (I/0) adapter 120, a sound adapter 130,
a network adapter 140, a user interface adapter 150, and a
display adapter 160, are operatively coupled to the system
bus 102.

A first storage device 122 and a second storage device 124
are operatively coupled to system bus 102 by the I/O adapter
120. The storage devices 122 and 124 can be any of a disk
storage device (e.g., a magnetic or optical disk storage
device), a solid state magnetic device, and so forth. The
storage devices 122 and 124 can be the same type of storage
device or different types of storage devices.

A speaker 132 1s operatively coupled to system bus 102 by
the sound adapter 130. A transceiver 142 1s operatively
coupled to system bus 102 by network adapter 140. A
display device 162 1s operatively coupled to system bus 102
by display adapter 160.
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A first user input device 152, a second user mput device
154, and a third user input device 156 are operatively
coupled to system bus 102 by user interface adapter 150. The
user mput devices 152, 154, and 156 can be any of a
keyboard, a mouse, a keypad, an 1mage capture device, a
motion sensing device, a microphone, a device incorporating
the functionality of at least two of the preceding devices, and
so forth. Of course, other types of mput devices can also be
used, while maintaining the spirit of the present invention.
The user 1input devices 152, 154, and 156 can be the same
type of user mput device or different types of user input
devices. The user mput devices 152, 154, and 156 are used
to mput and output information to and from system 100.

Of course, the processing system 100 may also include
other elements (not shown), as readily contemplated by one
of skill in the art, as well as omit certain elements. For
example, various other input devices and/or output devices
can be 1ncluded 1n processing system 100, depending upon
the particular implementation of the same, as readily under-
stood by one of ordinary skill in the art. For example,
various types of wireless and/or wired input and/or output
devices can be used. Moreover, additional processors, con-
trollers, memories, and so forth, in various configurations
can also be utilized as readily appreciated by one of ordinary
skill 1n the art. These and other variations of the processing
system 100 are readily contemplated by one of ordinary skill
in the art given the teachings of the present invention
provided herein.

The present invention may be a system, a method, and/or
a computer program product at any possible technical detail
level of mtegration. The computer program product may
include a computer readable storage medium (or media),
which may be non-transitory, having computer readable
program instructions thereon for causing a processor to carry
out aspects of the present invention.

In one example, a computer program product i1s described
herein that provided context to user queries to a chat bot. In
one embodiment, the method may include recerving a user
query at a chat bot. The chat bot 1s communicating with a
system providing conversation interaction with the user. The
chat bot accessing a user profile being initiated by the user.
The user can revoke the permission to the system for
creating and/or using a user profile at any time. In some
embodiments, the user profile includes a query history and
profile information about the user that correlates keywords
to context. The chat bot weighs query keywords for com-
parison with the keywords of the user profile that are
correlated to context. The chat bot interacts with the user
using the context correlated to the user 1n accordance with
the weight of the query keywords matched to the keywords
of the user profile that are correlated to the context.

The computer readable storage medium can be a tangible
device that can retain and store instructions for use by an
instruction execution device. The computer readable storage
medium may be, for example, but 1s not limited to, an
clectronic storage device, a magnetic storage device, an
optical storage device, an electromagnetic storage device, a
semiconductor storage device, or any suitable combination
of the foregoing. A non-exhaustive list of more specific
examples of the computer readable storage medium 1ncludes
the following: a portable computer diskette, a hard disk, a
random access memory (RAM), a read-only memory
(ROM), an erasable programmable read-only memory
(EPROM or Flash memory), a static random access memory
(SRAM), a portable compact disc read-only memory (CD-
ROM), a digital versatile disk (DVD), a memory stick, a

floppy disk, a mechanically encoded device such as punch-
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cards or raised structures in a groove having instructions
recorded thereon, and any suitable combination of the fore-
going. A computer readable storage medium, as used herein,
1s not to be construed as being transitory signals per se, such
as radio waves or other freely propagating electromagnetic
waves, electromagnetic waves propagating through a wave-
guide or other transmission media (e.g., light pulses passing
through a fiber-optic cable), or electrical signals transmitted
through a wire.

Computer readable program instructions described herein
can be downloaded to respective computing/processing
devices from a computer readable storage medium or to an
external computer or external storage device via a network,
for example, the Internet, a local area network, a wide area
network and/or a wireless network. The network may com-
prise copper transmission cables, optical transmission fibers,
wireless transmission, routers, firewalls, switches, gateway
computers and/or edge servers. A network adapter card or
network interface 1 each computing/processing device
receives computer readable program instructions from the
network and forwards the computer readable program
instructions for storage i a computer readable storage
medium within the respective computing/processing device.

Computer readable program instructions for carrying out
operations of the present invention may be assembler
instructions, instruction-set-architecture (ISA) instructions,
machine i1nstructions, machine dependent instructions,
microcode, firmware instructions, state-setting data, con-
figuration data for integrated circuitry, or either source code
or object code written 1n any combination of one or more
programming languages, including an object oriented pro-
gramming language such as Smalltalk, C++, or the like, and
procedural programming languages, such as the “C” pro-
gramming language or similar programming languages. The
computer readable program instructions may execute
entirely on the user’s computer, partly on the user’s com-
puter, as a stand-alone software package, partly on the user’s
computer and partly on a remote computer or entirely on the
remote computer or server. In the latter scenario, the remote
computer may be connected to the user’s computer through
any type of network, including a local area network (LAN)
or a wide area network (WAN), or the connection may be
made to an external computer (for example, through the
Internet using an Internet Service Provider). In some
embodiments, electronic circuitry including, for example,
programmable logic circuitry, field-programmable gate
arrays (FPGA), or programmable logic arrays (PLA) may
execute the computer readable program instructions by
utilizing state information of the computer readable program
instructions to personalize the electronic circuitry, 1n order to
perform aspects of the present invention.

Reference 1n the specification to “one embodiment™ or
“an embodiment” of the present invention, as well as other
variations thereof, means that a particular feature, structure,
characteristic, and so forth described 1in connection with the
embodiment 1s included 1n at least one embodiment of the
present invention. Thus, the appearances of the phrase “in
one embodiment” or “in an embodiment”, as well any other
variations, appearing 1n various places throughout the speci-
fication are not necessarily all referring to the same embodi-
ment.

It 1s to be appreciated that the use of any of the following
“/”, “and/or”, and “‘at least one of”’, for example, 1n the cases
of “A/B”, “A and/or B” and “at least one of A and B”, 1s
intended to encompass the selection of the first listed option
(A) only, or the selection of the second listed option (B)
only, or the selection of both options (A and B). As a further
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example, 1n the cases of “A, B, and/or C” and “at least one
of A, B, and C”, such phrasing is intended to encompass the
selection of the first listed option (A) only, or the selection
of the second listed option (B) only, or the selection of the
third listed option (C) only, or the selection of the first and
the second listed options (A and B) only, or the selection of
the first and third listed options (A and C) only, or the
selection of the second and third listed options (B and C)
only, or the selection of all three options (A and B and C).
This may be extended, as readily apparent by one of
ordinary skill 1in this and related arts, for as many i1tems
listed.

The flowchart and block diagrams 1n the Figures illustrate
the architecture, functionality, and operation ol possible
implementations of systems, methods, and computer pro-
gram products according to various embodiments of the
present invention. In this regard, each block 1n the flowchart
or block diagrams may represent a module, segment, or
portion ol instructions, which comprises one or more
executable 1nstructions for implementing the specified logi-
cal function(s). In some alternative implementations, the
functions noted in the blocks may occur out of the order
noted 1n the Figures. For example, two blocks shown in
succession may, in fact, be accomplished as one step,
executed concurrently, substantially concurrently, 1n a par-
tially or wholly temporally overlapping manner, or the
blocks may sometimes be executed in the reverse order,
depending upon the functionality involved. It will also be
noted that each block of the block diagrams and/or flowchart
illustration, and combinations of blocks 1n the block dia-
grams and/or flowchart i1llustration, can be implemented by
special purpose hardware-based systems that perform the
specified functions or acts or carry out combinations of
special purpose hardware and computer instructions.

Having described preferred embodiments of a system and
method for an enhanced multi-work space chatbot (which
are 1ntended to be 1illustrative and not limiting), it 1s noted
that modifications and variations can be made by persons
skilled 1n the art in light of the above teachings. It 1s
therefore to be understood that changes may be made in the
particular embodiments disclosed which are within the
scope of the mvention as outlined by the appended claims.
Having thus described aspects of the invention, with the
details and particularity required by the patent laws, what 1s
claimed and desired protected by Letters Patent 1s set forth
in the appended claims.

What 1s claimed 1s:
1. A computer-implemented method for providing context
to user queries to a chat bot, the method comprising:

registering a user to a context recognition system that
collects data from a data feed including text based
communications, wherein natural language processing
1s employed to extracted terms from the data feed;

creating a user profile with the context recognition system
from a query history for the user that correlates the
keywords from the query history and to context from
the data feed, the context recognition system including
a technology evaluator that assigns technology context
welghts from the extracted terms of the data feed for the
keywords based upon technology, a job function evalu-
ator that assigns job context weights for the extracted
terms from the data feed to the keywords based upon a
job function, and an industry evaluator that assigns
industry context weights for extracted terms from the
data feed to the keywords based upon industry, wherein

the technology context weights, the job context weights
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and the industry context weights assigned to the key-
words are stored 1n a context corpus;

receiving a user query at a chat bot providing a conver-
sation 1nteraction with the user, wherein the chat bot 1s
communicating with the context recognition system,
wherein terms from the query are matched to the
keywords in the context corpus, the context of the
query being provided from the context corpus of the
context recognition system to the chat bot, wherein the
keywords from the context corpus provided to the chat
bot have highest weighted values for context from the
technology context weights, the industry context
weilghts and the job context weights from the context
corpus; and

answering the user query with the chat bot with an answer
having keywords with the highest weighted values for
context, wherein the keywords having the highest val-
ues for context have a higher impact on an answer to
the user query than keywords having lower values for
context.

2. The computer implemented method of claim 1, wherein
the data feed to provide a user profile 1s selected from the
group consisting of user text conversation, user organiza-
tional directory, user social media and combinations thereof.

3. The computer implemented method of claim 1, wherein
the conversation interaction between the chat bot and the
user 1s across an interface that employs a voice response
system.

4. The computer implemented method of claim 1, wherein
said creating the user profile includes providing keyword
definitions for query terms for said user query.

5. The computer implemented method of claim 1, further
comprising defining a sleep term, wherein when the user
recites the sleep term, the context recognition system 1s
bypassed 1n a process of answering the user query with the
chat bot.

6. The computer implemented method of claim 1, wherein
the user query 1s a question 1n text format or a question in
voice format.

7. The computer implemented method of claim 1, further
comprising a feedback step to include additional keywords
to the user profile 1n response to user queries following the
formation of the user profile.

8. A system for providing context for user queries to a chat
bot, the system including memory for storing 1nstructions to
be executed by a processor, the system comprising:

a user registration interface for registering a user to a
context recognition system that collects data from a
data feed including text based communications,
wherein natural language processing 1s employed to
extracted terms from the data feed;

a user profile calculator including profile nstructions
stored on the memory and executed by the processor
for creating a user profile with the context recognition
system from a query history from the user that corre-
lates the keywords from the query history and to
context from the data feed, the context recognition
system including a technology evaluator that assigns
technology context weights from the extracted terms of
the data feed for the keywords based upon technology,
a job function evaluator that assigns job context
weights for the extracted terms from the data feed to the
keywords based upon a job function, and an industry
cvaluator that assigns industry context weights for
extracted terms from the data feed to the keywords
based upon industry, wherein the technology context
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weights, the job context weights and the industry
context weights assigned to the keywords are stored 1n
a context corpus;

an applicator of the user profiler for receiving a user query
at a chat bot providing a conversation interaction with
the user, wherein the applicator includes matching
instructions stored on the memory and executed by the
processor to provide that terms from the query are
matched to the keywords 1n the context corpus, wherein
the keywords from the context corpus provided to the
chat bot have highest weighted values for context from
the technology context weights, the industry context
weights and the job context weights from the context
corpus; and
a transmitter for sending the context provided by the
applicator to the chat bot for answering the user query,
wherein chat bot employs the context provided by the
context recognition system to answer the user query,
wherein the greater the weight of the keywords,
wherein the keywords having a greatest weight have a
higher impact on the answer to the user query.
9. The system of claim 8, further comprising a keyword
definition database.
10. The system of claim 9, further comprising a receiver
for the user query.
11. The system of claim 10, wherein query keywords from
the receiver are assigned a weight for comparison with the
keywords of the user profile that are correlated to the
context.
12. The system of claim 11, wherein the chat bot interacts
with the user using the context correlated to the user in
accordance with the weight of the query keywords matched
to the keywords of the user profile that are correlated to the
context.
13. The system of claim 8, wherein data employed by the
user profile calculator to provide a user profile 1s selected
from the group consisting of user text conversation, user
organizational director, user social media and combinations
thereof.
14. The system of claim 8, further comprising a feedback
module for adding keywords to the user profile 1n response
to user queries following the formation of the user profile.
15. A computer program product including one or more
non-transitory computer readable storage mediums collec-
tively storing program instructions that are executable by a
processor or programmable circuitry to cause the processor
or programmable circuitry to perform operations compris-
ng:
registering a user to a context recognition system that
collects data from a data feed including text based
communications; wherein natural language processing
1s employed to extract terms from the data feed;

creating a user profile with the context recognition system
from a query history for the user that correlates the
keywords from the query history and to context from
the data feed, the context recognition system including
a technology evaluator that assigns technology context
weights from the extracted terms of the data feed for the
keywords based upon technology, a job function evalu-
ator that assigns job context weights for the extracted
terms from the data feed to the keywords based upon a
job function, and an industry evaluator that assigns
industry context weights for extracted terms from the
data feed to the keywords based upon industry, wherein
the technology context weights, the job context weights
and the industry context weights assigned to the key-
words are stored 1n a context corpus;
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receiving a user query at a chat bot providing a con-
versation interaction with the user, wherein the chat
bot 1s communicating with the context recognition
system, wherein terms from the query are matched to
the keywords 1n the context corpus, the context of the
query being provided from the context corpus of the
context recognition system to the chat bot, wherein
the keywords from the context corpus prowded to

the chat bot have highest weighted values for context
from the technology context weights, the industry

context weights and the job context weights from the
context corpus; and

answering the user query with the chat bot with an
answer having keywords with the highest weighted
values for context, wherein the keywords having the
highest values for context have a higher impact on an
answer to the user query than keywords having lower

values for context.
16. The computer program product of claim 15, wherein
the data to provide a user profile 1s selected from the group
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consisting of user text conversation, user organizational
director, user social media and combinations thereof.

17. The computer program product of claim 135, wherein
the conversation interaction between the chat bot and the

user 1s across an interface that employs a voice response
system.

18. The computer program product of claim 15, wherein
said creating the user profile includes providing keyword
definitions for query terms for said user query.

19. The computer program product of claim 15, further
comprising defining a sleep term, wherein when the user
recites the sleep term, the context recognition system 1s

bypassed 1n a process of answering the user query with the
chat bot.

20. The computer program product of claim 15, wherein
the user query 1s a question 1n text format or a question in
voice format.
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